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CDC continues to work with the World Health Organiza-
tion (WHO) and other partners to investigate cases of severe
acute respiratory syndrome (SARS). This report updates
information on reported SARS cases worldwide and among
U.S. residents and summarizes information on one additional
case with laboratory evidence of infection with the SARS-
associated coronavirus (SARS-CoV).

 During November 1, 2002–April 23, 2003, a total of 4,288
SARS cases were reported to WHO from 25 countries,
including the United States; 251 deaths (case-fatality propor-
tion: 5.8%) have been reported (1). In the United States as of
April 23, a total of 245 SARS cases were reported to CDC
from 37 states (Figure). Of these, 39 (16%) had illnesses char-
acterized by the presence of pneumonia or acute respiratory
distress syndrome consistent with the interim U.S. surveil-
lance case definition for probable SARS (2). The remaining
206 (84%) had fever and respiratory symptoms (Table). Of
the 39 probable SARS patients, 37 (94%) had traveled to
mainland China, Hong Kong, Singapore, Hanoi, or Toronto;
one (3%) was a health-care worker (HCW) who provided
care to a SARS patient, and one (3%) was a household con-
tact of a SARS patient. Twenty-seven (69%) of the probable
SARS patients were hospitalized, and one (3%) required
mechanical ventilation.

As of April 23, of the 245 reported SARS cases, 45 (18%)
have diagnostic SARS-CoV laboratory findings (i.e., positive
findings based on detection of antibody to SARS-CoV in
serum or evidence of virus in respiratory specimens by
reverse transcriptase polymerase chain reaction analysis, or
negative findings based on absence of antibody to SARS-CoV
in convalescent serum obtained >21 days after symptom
onset). Thirty-nine reported cases (32 suspect and seven prob-
able based on SARS case definition) tested negative for SARS-
CoV; six have been identified with laboratory-confirmed

SARS-CoV infection, all of which were classified as probable
cases. Five of these six patients were described previously (3).
Clinical information for the one additional patient and
the related public health investigation and actions are
summarized below.

Pennsylvania
On April 3, a man aged 52 years had onset of symptoms

including fatigue, myalgia, headache, chills, and diaphoresis
(sweating). The patient had diarrhea on April 5 and sought
care at the emergency department (ED) of hospital A on April 6.
A temperature of 100.7o F (38.2o C) was recorded, but diag-
nostic testing was not performed and he was discharged with
a diagnosis of acute viral syndrome. By April 10, despite ini-
tiation of oral amoxicillin, his symptoms progressed to
include a dry cough, prompting him to visit his primary-care
provider. He had no fever or abnormal findings on physical
examination. The patient had a chest radiograph at hospital B
and phlebotomy at an outpatient laboratory. The chest
radiograph was normal. On April 14, the patient went to the
ED of hospital B with dehydration, cough, and severe short-
ness of breath. Bilateral interstitial infiltrates were present on
chest radiograph. In the ED, he was identified as a suspect
SARS patient approximately 2.5 hours after arrival. He was
subsequently admitted to the hospital with a diagnosis of
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atypical pneumonia and possible SARS, and was placed in an
isolation room with negative pressure. Serum samples col-
lected on April 15 (day 12 of illness) demonstrated SARS-
CoV antibodies. The patient received supportive care and
antibiotic treatment (e.g., levofloxacin for pneumonia and
metronidazole for diarrhea associated with laboratory-
confirmed Clostridium difficile). By April 17, the patient’s
shortness of breath improved considerably, and he was
discharged on April 21.

The patient had traveled to Toronto, Canada, for a reli-
gious retreat during March 29–30; the event has been linked
to subsequent SARS cases among the attendees (4). On April
17, a CDC team traveled to Pennsylvania to assist the
Pennsylvania Department of Health in its investigation of this
patient and his contacts. Twenty-three HCWs (from hospi-
tals A and B, the physician’s office, and the outpatient labora-
tory) who had contact with the patient before his placement
in an isolation room in the hospital were evaluated for their
types and durations of contact with the patient, their use of
personal protective equipment, and their subsequent health
status. Six HCWs with unprotected, close contact were fur-
loughed for 10 days after exposure and advised to monitor
their temperatures twice daily and to report fever and respira-
tory symptoms to the hospital’s occupational health clinic.
The six furloughed HCWs included three persons from hos-
pital B exposed on April 10 and three persons from hospital
B exposed on April 14. While furloughed, two HCWs had
mild symptoms (sore throat, rhinorrhea, mild cough, or head-
ache), which resolved without treatment. Two additional
HCWs (one each from hospital B and the outpatient labora-
tory) who had mild respiratory symptoms subsequently were
furloughed from work, although neither had fever >100.4o F
(>38.0o C) or evidence of SARS on clinical evaluation. After
the man was identified as a potential SARS patient, HCWs
in hospital B used fit-tested N95 respirators and wore gowns
and gloves but did not wear eye protection.

The patient had close contact with four family members
before SARS was diagnosed. Beginning April 9, the patient
and his family members reported intermittently wearing sur-
gical masks during close contact. One family member reported
illness consistent with the case definition for suspect SARS;
however, symptom onset occurred before contact with the
index patient; this family member’s illness has resolved and
persons who had contact with this family member are being
monitored. Among six additional nonfamily contacts, one
reported new respiratory symptoms since exposure, but con-
tinues to be without fever or other symptoms of SARS. The
investigation is ongoing and SARS-CoV testing of specimens
from all contacts is under way.
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Reported by: State and local health departments. SARS Investigative
Team; A Peck, MD, C Newbern, PhD, EIS officers, CDC.

Editorial Note: The majority of suspect and probable cases
of SARS in the United States continue to be travel associated,
with only limited secondary spread to contacts such as family
members and HCWs. Toronto has been added to the list of
areas with suspected or documented community transmis-
sion of SARS included in the interim U.S. SARS case defini-
tion (2). SARS transmission in Toronto has been limited to a
small number of hospitals, households, and specific commu-
nity settings. In particular, cases of SARS have been docu-
mented among some members of a religious community who
attended a large gathering in Toronto in late March; some of
these persons infected members of their households and other
close contacts (4). In response to these reports, CDC recom-
mended that U.S. travelers to Toronto observe precautions to
safeguard their health, including avoidance of places in which
SARS is most likely to be transmitted (e.g., Toronto health-
care facilities) (5). The Pennsylvania resident who attended this
religious meeting is the only reported U.S. patient with SARS
associated with travel to Toronto.

The availability of diagnostic testing for SARS-CoV is criti-
cal to more precisely characterize the epidemiology and clini-
cal spectrum of the SARS epidemic, both worldwide and in

the United States. Many U.S. patients, particularly those with
milder clinical illness, have tested negative for SARS-CoV,
reflecting the low specificity of the current case definition,
which captures persons with respiratory infections caused by
other infectious agents, and underscoring the importance of
obtaining convalescent serum samples to make a final deter-
mination about infection with SARS-CoV. CDC is planning
to update its interim surveillance case definition for SARS to
include laboratory criteria in addition to the clinical and
epidemiologic criteria.

Careful attention to infection-control precautions, both in
home and health-care settings, remains critical to contain-
ment of SARS. Symptomatic persons should use infection-
control precautions to minimize the potential for transmission
and should seek health-care evaluation (6). Patients should
inform health-care providers about the symptoms in advance
so arrangements can be made, if necessary, to prevent poten-
tial transmission to others in the health-care setting. Patients
in ambulatory settings should be screened promptly for fever,
respiratory symptoms, recent travel, and close contact with
SARS patients (7). The investigations summarized in this
report suggest that, although both patients and health-care
providers are aware of appropriate infection-control
precautions, additional efforts are needed to ensure that

FIGURE. Number of reported cases* of severe acute respiratory syndrome, by classification, exposure category,† and date of
illness onset — United States, 2002

* N = 245.
†
Reference 2.
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recommended precautions are instituted immediately when
SARS is suspected and that such precautions are used consis-
tently and correctly thereafter.
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Update: Adverse Events Following
Civilian Smallpox Vaccination —

United States, 2003
During January 24–April 18, 2003, smallpox vaccine was

administered to 33,444 civilian health-care and public health
workers in 54 jurisdictions to prepare the United States for a
possible terrorist attack using smallpox virus. This report
updates information on vaccine-associated adverse events
among civilians vaccinated since the beginning of the pro-
gram and among contacts of vaccinees, received by CDC from
the Vaccine Adverse Event Reporting System (VAERS) as of
April 18.

In this vaccination program, CDC, the Food and Drug
Administration, and state health departments are conducting
surveillance for vaccine-associated adverse events among
civilian vaccinees (1). As part of the vaccination program,
civilian vaccinees receive routine follow-up, and reported
adverse events after vaccination receive follow-up as needed.
The U.S. Department of Defense is conducting surveillance
for vaccine-associated adverse events among military vaccinees
and providing follow-up care to those persons with reported
adverse events.

Adverse events that have been associated with smallpox vac-
cination are classified on the basis of evidence supporting the
reported diagnoses. Cases verified by virologic testing are clas-
sified as confirmed. Cases are classified as probable if possible
alternative etiologies are investigated and excluded and sup-
portive information for the diagnosis is found. Cases are clas-
sified as suspected if they have clinical features compatible

TABLE. Number* and percentage of reported severe acute
respiratory syndrome (SARS) cases, by selected characteristics  —
United States, 2003

Probable cases† Suspect  cases†

(n = 39) (n = 206)
Characteristic No. (%) No. (%)

Age (yrs)
0–4 2 (5) 30 (15)
5–9 0 (0) 11 (5)

10–17 1 (3) 1 (0)
18–64 28 (72) 137 (67)

>65 7 (18) 22 (11)
Unknown 1 (3) 5 (2)

Sex
Female 19 (49) 100 (49)
Male 19 (49) 105 (51)
Unknown 1 (3) 1 (0)

Race
White 19 (49) 112 (54)
Black 0 (0) 5 (2)
Asian 17 (44) 74 (36)
Other 0 (0) 1 (0)
Unknown 3 (8) 14 (7)

Exposure
Travel§ 37 (95) 187 (91)
Close contact 1 (3) 15 (7)
Health-care worker 1 (3) 4 (2)

Hospitalized >24 hrs¶

Yes 27 (69) 47 (23)
No 11 (28) 156 (76)
Unknown 1 (3) 3 (1)

Required mechanical ventilation
Yes 1 (3) 1 (0)
No 37 (94) 201 (98)
Unknown 1 (3) 4 (2)

SARS-associated novel coronarivus
laboratory findings
Positive 6 (15) 0 (0)
Negative 7 (18) 32 (15)
Pending** 26 (67) 174 (85)

* N = 245.
†

Reference 2.
§

To mainland China, Hong Kong, Hanoi, Singapore, or Toronto.
¶

As of April 23, no deaths of SARS patients have been reported in the
United States.

** Collection and/or laboratory testing of specimens in progress.


